Introduction
There is a big demand for high-power and high-efficiency RF power sources. Design and optimization of such devices requires use of efficient simulation tools. One such tool is the code TESLA, which currently is widely used in NRL and in a few large US tube companies. TESLA (Telegraphist's Equations Solution for Linear-beam Amplifiers) is a 2.5D large-signal code successfully applied to the modeling of single beam and multiple beam amplifiers having linear propagating beams. TESLA evolved from the code MAGY and was developed [1] [2] [3] as a result of collaboration of NRL, SAIC and the University of Maryland.
The current implementation of TESLA is based on the Fortran-95 language and takes advantage of the modern programming technique together with a highly efficient, dynamical use of the computer memory. On average, TESLA runs were found to be ~2 orders of magnitude faster than the typical runs of a fully 3D PIC code using the same CPU. Advanced performance of TESLA together with its user-friendly Python-based GUI and set of postprocessing tools makes the TESLA package very useful as a primary design tool. It has been verified, that the TESLA predictions are in good agreement with experimental data (see, for example [2] [3] [4] [5] ).
In this work we present the current status of the code TESLA, including the recent advances in its development, latest results of the TESLA modeling and its validation for extension of applicability of the code.
TESLA modeling of the single-beam and multiple-beam EIKs
The model initially developed in TESLA was perfectly suitable for modeling devices based on multiple-gap cavities. However, it is only recently that the code started to be seriously applied to such kind of configurations: successful modeling of the wide-band MBK-2 [4] was a first achievement in this direction. Then, more recently, we successfully have applied TESLA to the modeling of a Gband 6-cavity single-beam EIK and obtained very good agreement with an experiment [5] . Here we present the results of the modeling for the proposed 4-cavity 18-beam EIK [6] , for which the initial design was performed using code MAGIC-3D (Fig.1) . The typical run of the 3D code in this case takes tens of hours to complete, what makes it hard to use as an everyday design tool. On the other hand, the large-signal code TESLA was already successfully validated for multi-beam klystrons [3, 4] and single-beam EIK [5] . Therefore it was logical to assume that TESLA should be perfectly suitable for the modeling of the multiple-beam EIK too.
The results of the TESLA simulations for the 4-cavity 18-beam EIK (in approximation of identical multiple-beams) are presented on Fig.2 and show that the code's predictions are in a very good agreement with the predictions of MAGIC-3D for all levels of input power. Such good agreement of TESLA with the predictions of the fully 3D code together with the fact that its run takes few minutes only, makes it very attractive as a fast and efficient design tool for such type of devices too. 
TESLA modeling of the single-beam and multiple-beam IOTs
The capability of TESLA to utilize a pre-bunched beam was checked by applying it to the modeling of IOT type devices, based on the use of density modulated beams. Already the first tests, while using a simplified model for the density modulated beam, gave us very promising results (Fig.3) . As a next step, in the code was added the capability to work with an arbitrary electron current or particle distribution, imported from a guncode. Together with recently developed depopulation algorithms for efficient particle importing into TESLA, the code became especially useful as a tool for a more realistic and direct modeling of IOTs in a close integration with the guncode MICHELLE [7] . Existing in TESLA accurate treatment for slow and reflected particles makes it especially suitable for the modeling of highly efficient IOTs (Fig. 4) . Also, TESLA's multiple-beam algorithm makes the code fully applicable to the modeling of the multiple-beam IOTs too. 
